Original Article

Evaluation of premalighant and malighant lesions by

fluorescent light (VELscope)

Dania Sawan, Ammar Mashlah

Department of Oral Medicine, Damascus University, Damascus, Syria

Corresponding author (email: <drdaniasawan@gmail.com>)

Dr. Dania Sawan, Msc, Damascus University, Department of Oral Medicine, P. O. Box 6607, Damascus, Syria.

Abstract

Aim: The purpose of this study was the early detection of premalignant and malignant oral soft lesions by fluorescent
light (VELscope). Materials and Methods: A total of 748 patients were evaluated through clinical and fluorescent
light analysis of the entire oral cavity. Any lesion that was detected underwent a surgical excision biopsy as the
golden standard for the detection of the lesion’s histology; then a comparison was made between the results to assure
the efficacy of the fluorescent light analysis outcome. Results: About 9.4% of the lesions detected were abnormal
lesions and 83.09% had loss of fluorescent light effect. Based on the use of surgical biopsy, the machine had a
sensitivity of 74.1% and a specificity of 96.3%. According to the statistical analysis, the P value was much lower than
0.05, so we can conclude that at 95% confidence level, there was significant agreement between VELscope results
and biopsy results. Kappa coefficient value was approximately 0.5, which means that the strength of the agreement
was medium. Conclusion: VELscope can be used as a clinical diagnostic aid in the detection of premalignant and
malignant lesions of the oral cavity. In addition, it helps in the detection of the borders in both surgical biopsy and

surgical excision.
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INTRODUCTION

Oral cancer is considered as an international health
disease that affects an individual’s health, psychology,
lifestyle, and loads the whole family with its effect.!!]
On the other hand, these kinds of diseases load the
governments as well with economical overheads
including the need for developmental programs
and advanced research groups and centers. The total
number of cases of oral cancer is around 263,900
and the mortality rate is 40%. The recurrence rate
ranges from 40 to 50% after 5 years of treatment. But
when the disease is detected early, the percentage of
recurrence is reduced to 10-20%.[" Unfortunately,
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only 35% of the malignant lesions are detected in the
carly stages due to the fact that these lesions start at
the basal cell layer and cannot be seen by the naked
eye.l?

Potentially malignant oral lesions are those lesions
that exhibit a change in shape or color on clinical or
histological appearance. These kinds of changes are due
to the different types of biopsies, which, in most cases,
are surgical in nature and may cause trauma for the
patient. So, it is important to have another technique to
detect such lesions, especially in their early stages, such
as using fluorescent light.

Risk factors associated with oral cancer:

e Smoking: The risk of oral cancer is about
5-10 times greater among smokers compared to
people who never smoked. This risk further
multiplies among smokers who also drink
alcohol.[*1 On the other hand, several studies relate
this habit with the consumption of alcohol, as well
as the number of cigarettes smoked and the period
of smoking
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e Alcohol consumption: Many studies showed that
more than 75-80% of the oral cancer patients drink
alcohol continuously.®* Tt is thought that the effect
of alcohol on the liver, especially liver cirrhosis,
might be one of the main reasons for oral cancer

e Human papillomavirus (HPV): This virus plays
an important role in the epithelial cancer of the
tonsils and oropharynx, wherein more than 10% of
these cancers have HPV DNA integrated in their
genomel”8!

e Syphilis: The percentage of cancerous ability of the
leukoplakia originating from syphilis is 30-100%.
But the disease is rare even in the Third World™!

e Age: More than 98% of oral cancers occur at more
than 40 years of age!'"!

e Malnutrition: There is epidemic evidence to
the relation of deficiency of vitamin A and oral
epithelial cancer!!!)

Intraoral infections!”!

Direct sunlight: Direct exposure to ultraviolet
light for long periods of time is considered as
an important risk factor for oral cancers, and it
incidence is higher in Whites than others!*?

e Precancerous lesions: The transformation of white
lesions in the oral cavity into malignant ones is low;
but, on the other hand, it is high when they are red
lesions and traumatic ulcers which is one of the
categories.[1#14

Early detection of the oral lesions

Clinical objective analysis remains the most important
method for the early detection of oral cancers so far.['5-18]

It was noticed that only 13% of the American
population performed routine check-up in 2010 and

it 1s hoped that this number will increase to 20% in
2020.119201

Nevertheless, the use of other instruments and
machines is highly important in conjunction with
visual examination, such as the brush biopsy, OralCDx,
toluidine coloration, ViziLite machine, and VELscope.

MATERIALS AND METHODS

The study sample consisted of 748 randomized patients.
These patients were attending the College of Dentistry,
Al-Moasat Hospital, Al-Mojtahed Hospital, and
Al-Karama Nursing home, all in Damascus.

The basic forms were used to record the personal
information, social information, and medical history
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and habits of the patients. Medical history collected two
important feedbacks: 1. The influence on the way the
dental treatment will be provided and 2. the intraoral
lesion might be a part of a systemic disease.

Many questions were asked about the patient: 1. The
duration of the lesion since its occurrence; 2. the change
in the size of the lesion; 3. Did the characteristics of
the lesion change? 4. What are the signs and symptoms
associated with the lesion, such as pain, sensation
alteration, anesthesia, paresthesia, swellings, bad taste or
odor, and enlargement or pain of nearby lymph nodes?
5. Any general symptoms associated with the lesion,
such as fever, vomiting, nausea, etc., 6. Was there any
related disorder with the lesion like continuous trauma
to the site or dental diseases at the site?

Then, a through clinical objective examination was
carried out.

This was followed by examination with the VELscope.
It is one of the machines used for the detection of oral
cancers that uses blue light with a special wavelength
of 400-460 nm as the source that penetrates the
epithelial layer and the basal layer reaching the
stroma (Led Dental, Burnaby, Canada, 2007). This
ability is called autofluorescence in which invisible
fluorescent light filtered from the blue light gives
fluorescent color to the normal tissues and different
dark green colors reaching black color to the abnormal
tissues [Figure 1].21

The machine is portable, ecasily stored as it does not
need much space in the clinic, painless for the patient,
and it needs <2 min for its application saving time for
the patient and the practitioner. The machine has been
supplied with many accessories to make it safe from the
cross-infection prospective, such as plastic protectors
for its lens and a plastic sleeve for the body of the
machine.?!

In case of finding any incidence of malignancy, one
of the shapes of biopsies has to be performed, and
histological scanning will assure the intraoral findings.

In this study, two different types of biopsies were

selected:

e Incisional biopsy in which part of the lesion
is obtained when the lesion is ecither large in
size (>1 cm) or is located at a critical place or has
high susceptibility for malignancy

e Excisional biopsy carried out in
lesions (<1 c¢m) and has normal readings.

small
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Subjects' Distubution According to
Gender
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Figure 1: The VELscope machine and intraoral camera (Led Dental,
Canada, 2007)

The biopsies were sent to the histopathology
department in Damascus University College of
Dentistry.  After obtaining the histopathological

results, comparison was made between the clinical and
histopathological findings.

Statistical analysis

Potentially malignant lesions observed in each patient
were examined twice: The first examination consisted
of a biopsy while the second one was with VELscope
instrument. The malignancy of each detected lesion
was determined; 26 cases were high-risk lesions.
Sensitivity, specificity, accuracy, positive predictive value,
and negative predictive value were calculated using the
following formulas:

Sensitivity = [true positives/(true positive + false
negative)]| X100

Specificity = [true negatives/(true negative + false
positives)] X100

Accuracy = sensitivity + specificity

Predictive value for a positive result (PV+) = [true
positive/(true positive + false positive)] X100
Predictive value for a negative result (PV—) = [true

negatives/(true negatives + false negatives)| X 100.

RESULTS

Patient distribution

The sample distribution was statistically analyzed. The
sample consisted of 414 males and 334 females with a
mean age of 37 years [Figure 2].
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Figure 2: The study sample according to gender

Clinically differential lesions according to gender
and type of lesion variable

The results presented in Figure 3 show the occurrence
and gender wise distribution of potential malignant
lesions. Clinically undifferentiated lesions were higher
in females (92.2%) compared to males (89.1%), while
clinically differentiated lesions were higher in males
than females (10.9%).

There were no statistically significant differences
between male and female patients with potentially
malignant lesions, as shown in Figure 3 and Table 1.

Subjects’ distribution according to the types of lesions
is shown in Figure 4. Traumatic ulcer had the highest
incidence (26.8%) and ossifying fibroma or pemphigus
vulgaris (1.4%) was the least common.

Tables 2—4 show that the percentage of benign lesions
was 61.5% according to their histological analysis, while

the efficiency of VELscope in detecting lesions was
higher (81.7%).

Table 4 shows that P value was much lower than 0.05,
so we can conclude that at 95% confidence level,
there were significant differences in VELscope results
between benign in biopsy group and malignant in
biopsy group subjects; percentage of benign subjects
in benign in the biopsy group was greater than the
percentage of benign subjects in malignant in the biopsy
group. Also, the percentage of malignant subjects in
benign in the biopsy group was lower than the percent
of malignant subjects in malignant in the biopsy group.
So, VELscope was statistically effective in detecting
lesions’ malignity [Table 5].
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To know if there were significant differences in
VELscope results between benign in biopsy group and
malignant in biopsy group subjects, a Chi-square test
was applied as shown in Table 4.

Agreement between VELscope results and biopsy
results

Kappa coefficient value was calculated between
VELscope results and biopsy results, as shown in

Table 6.

Clinically Differential Lesion Distubution according to
Gender

100

€
g 50 92.2 90.5
[
a
04
Male Female All Subjects
Gender

B Patient with Clinically Differential Lesion

O Patient with No Clinically Differential Lesion

Figure 3: Data distribution according to gender

Table 1: Potential malignant lesions’ occurrence
and gender wise distribution*

N Chi-square df P Significant
value difference
748 2.048 1 0.152%% No

Studied variable=Gender, Clinically differential lesion occurrence, *Significant
at P<0.05, **Significant at P<0.01

Table 2: Lesions’ malignancy according to their
histological analysis

Degree of malignancy n Percent
of the lesion

Malignant 4 15.4
Hyperplasia 6 23.1
Benign 16 61.5
Total 26 100

Table 6 shows that P value was much lower than
0.05, so we can conclude at 95% confidence level,
there was significant agreement between VELscope
results and biopsy results. Kappa coefficient value was
approximately 0.5, which means that the strength of the
agreement was medium.

Table 7 shows the true-/false-positive and -negative
status. Table 8 shows the sensitivity, specificity, accuracy,
positive predictive value, and negative predictive value,
while Table 9 shows that accordance between VELscope
and biopsy failure was 21.1% and between VELscope
and biopsy success was about 78.9%.

After applying fluorescent light to the patients’
tissues, the response of the tissues reveals the nature
of the tissues as shown in Figure 5; in case of tissues
with malignant or premalignant lesions, the color
changes into dark colors as shown in Figure 6.0%

DISCUSSION

The survival rate for the patients suffering from oral
cancer depends on three main factors:

e Early detection of the lesion

e A good differential diagnosis of the lesion

e The way of treatment.

Elimination of the risk factors should be taken into
consideration, such as smoking and alcohol drinking.
Clinical intraoral examination and proper radiographic
study are important for the detection of the lesion,
but unfortunately, they are not enough for detecting
malignant and premalignant lesions.

Final diagnosis should be based on surgical biopsy. The
VELscope machine is an efficient diagnostic instrument
for the differentiation of premalignant and malignant
lesions. !

Several techniques have been introduced to aid in the
carly detection of malignant or premalignant lesions,
such as OralCDx, Toluidine coloring, ViziLite machine,

Table 3: VELscope’s efficiency in detecting lesions’ malignity

Biopsy results n Percent
Benign in Malignant Total Benign in Malignant Total
VELscope in VELscope VELscope in VELscope
Benign in biopsy 43 15 58 74.1 25.9 100
Malignant in biopsy 0 13 13 0 100 100
All subjects 43 28 71 60.6 39.4 100
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Identafi machine, and VELscope.? This explains  seen on the normal tissues by changing from the green
the big number of articles explaining the importance  fluorescent light to a dark green color.*!

of these techniques as non-traumatic procedures in

comparison with surgical biopsy. Therefore, we had ~ The machine’s efficiency to act as a diagnostic instrument

this study done to evaluate the role of VELscope in such  for the differentiation of malignant and the premalignant
detection. lesions, depends on the final decision made on the basis

of the golden standard “surgical biopsy.”

This machine works based on fluorescence

activity [Figure 2] as it uses blue light with a wavelength Subjects' Distribution According to types of found
. . . Lesi

of 400-460 nm inside the oral cavity, penetrating the esions

epithelial tissues and reaching the stroma through the Tori Ossifying Fibroma Pemphigus

Vulgaris Traumatic Ulcer

S . 1.4%
basal layer. This will allow the practitioner to observe S 2.8% o ’ 1.4% or Aphthus
L. . . . . quamous Ce . 0,
the suspicious lesions in different colors [Figure 7]. Carcinoma \ / 26.8%

. . 0,
As and when the light comes across abnormal tissue, 4.2%
. . . . . .. Lichenplanus
it will discontinue its’ fluorescence activity that was 42% — 4
Fibroma/
5.6%

Table 4: Chi-square test of benign and malignant in White or Red

biopsy group* Ge?g':g”g“a/ R
n Chi-square df P Significant 7.0%
value different Varicose of the \ Periodontitis
71 24.439 1 0.000%* Yes T; g%; ¢ %”éi}f 9.9%
Studied — wvariable=VELscope results, *Biopsy results, *Significant at
P<0.05,**Significant at P<0.01 Figure 4: Distribution according to the types of lesions
Table 5: Agreement between VELscope results and biopsy results
Biopsy results n Percent
Benign in Malignant Total Benign in Malignant Total
VELscope in VELscope VELscope in VELscope
Benign in biopsy 43 0 43 60.6 0 60.6
Malignant in biopsy 15 13 28 21.1 18.3 39.4
All subjects 58 13 71 81.7 18.3 100
Table 6: VELscope results in statistical calculations
Studied n Kappa Asymptotic Approximate t Approximate Significant Strength
instrument value standard error significant agreement?
VELscope 71 0.512 0.098% 4.944 0.000%* Yes Medium
*Significant at P<0.05. **Significant at P<0.01
Table 7: True-/false-positive and -negative status of the results
Studied n Percent
instrument True False True False Total True False True False Total
positive positive negative negative positive positive negative negative
VELscope 18 15 43 0 71 18.3 21.1 60.6 0 100

Table 8: Sensitivity, specificity, accuracy, positive predictive value, and negative predictive value of the
calculated results

n Calculated result
True False True False Sensitivity Specificity Accuracy Positive Negative
positive positive negative negative predictive value predictive value
13 15 43 0 100 7414 174.14 46.43 100
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Figure 5: Normal fluorescent color of the tongue using VELscope, as
seen in our study

Figure 6: Fluorescent discontinuity and dark color showing abnormal
tissues. By biopsy it has been detected as Saethre-Chotzen syndrome

Normal tissue
produces fluorescence
and appears as an
Abnormal epithelial apple-green glow
tissue and underlying
stromal disruption causes
loss of fluorescence

Blue Excitation Light

Distution of
Stromal Collagen

Figure 7: The mode of action of fluorescent light

Table 9: Accordance between VELscope results
and biopsy results

VELscope accordance n Percent
with biopsy

Failure 15 21.1
Success 56 78.9
Total 71 100

The results of our study are in accordance with the results
of Lanch ef al. who found in 2006 that in the differentiation
between normal and defective mucosa, the sensitivity value
was 98% and the specificity value was 92%.1%%)

Poh et al. in 2006 stated they had used the machine
inside the surgical chamber while performing an
enucleation. Also, they obtained a good match between
the machine and the histopathological result.!*!!
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We obtained results similar to that of Trolneck and
Erikson (2009) whom did a comparative study between
different ways of early detection of intraoral lesions
using ViziLite and biopsy from OralCDx and
VELscope; they obtained a sensitivity of 98-100% and a
specificity of 94-100%. 2]

In 2011, Matsomoto et al. studied 74 cases with 37 of
them being malignant and the rest were benign. They
noticed that the machine was a good aid in the detection
of changes in tissues.

The results of this study are concordant with that of
Dayyani et al.,l’! as they obtained an SE of 92% and an
SP of 77%. The study emphasized that the machine has
a good sensitivity as the clinical examination, and it can
be used as an additional device for diagnosis in patients
with risk factors. The reason for the lesser value of
sensitivity was that the study included all the intraoral
lesions in the high-risk patients and not only the lesions
that were diagnosed histopathologically as malignant or
hyperplastic in nature.””’ But we agree with them that
we can use the machine as an aiding device with the
clinical examination.

Our study results agreed with the study of Lee and
Wong*”! who reported in their study that the sensitivity
and specificity of the machine is high and almost
absolute when it comes to the diagnosis of malignant
lesions; they performed their study on lesions that were
prediagnosed as Sacthre—Chotzen syndrome.

Our results are similar to the results of Farah ef al.P!
who studied 44 cases histologically and by the machine
clinically, and obtained a sensitivity of 100% and a
specificity of 96%.

But our results are not in agreement with that of
Camily and Ledegy as their study showed that
the machine is not effective in the detection of
hyperplasia as the sensitivity was 30% and the
specificity was 63%.°21 The difference in results
could be because the machine was depended as a
single definitive diagnostic tool in their study without
clinical examination.

Also, we do not agree with Ardoor et al.? as their study
did not support using the machine in suspected lesion,
as the sensitivity was 87.1% and the specificity was 20%.
This drop might be due to not combining the clinical
examination with the use of the machine. They noticed
loss of fluorescent effect on benign lesions like varicose
of the tongue and pigmentation.
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So, based on the results it can be concluded that we can
depend on the machine as a reassuring device for the
clinical examination, especially in the examination of the
high-risk population, and the big advantage is that it is a
non-traumatic technique used by dentists for the detection
of premalignant and malignant lesions in early stages.

CONCLUSION

The use of VELscope is effective in the detection of
malignant and premalignant lesions

VELscope aids in the detection of the site of biopsy
VELscope is used an aiding tool inside the
surgical theater for the detection of the borders on
enucleation.
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